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NPOAOIKEHUE AUCKYCCHHU
0 ®U3UYECKUX MPOLIECCAX AKYCTUUYECKOW
LEMEHTOMETPUU OBCAAHBIX KONIOHH

PaccMOTpeHB! [B8a NoAxoAa K NOHUMaHWIO NPOLECCOB, BO3HUKAIOUIMX NPU aKycTH-
yeckol uemeHTomeTpun obicafHbix KOMOHH. MepBbiii OCHOBaH Ha Knaccu4eckon
TEOpWUW PAcNpOCTPAHEHUA YNPYrnX BOSIH, BTOpPOW 00s3aH thusmke $perensa-buo.
OTaaeTcs AaHb nepsoMy 1 chopMynupoBaHsl BOMPOCk K BTOPOMY, PeligHUe KoTo-
PbIX NOMOXET €ro BOCMPUATULD.

KnioveBoie coBa: yemMeHmoMempus, akycmudeckue uccaedoBanus, meopuu npouec-
c08 knaccuyeckoll gusuxy u ¢usuxu Ppenens-buo.

CoBpeMeHHOe cocTosiHWe npobnembl

Texnonorus akyctuueckoil nemenrtomerpuu (AKIL) Gasupyercs Ha
HECKOMBKHX, Ka3aJloch Obl, HE3bIOIEMBIX [TOCTYIATAX:

1. HeszanemenTupoBanHas (cBoGoaHas) obcajHas KOJIOHHA JMAMET-
pom 127-245 wmm, OKpy#*eHHass BHYTPH W CHapyXH JXWJIKOCTBIO, Xa-
pakTepu3yeTcs MOCTOAHHBIMM CKOPOCTBIO 8. pacnpocrpanenus (Af, =
1/8, = 183-185 mkc/m) u 3aTyxanuem (o, = 3-5 ob/m) ynpyro# BOJIHbI U
MAKCHMAJILHBIMH aMILTUTYIAMK A, KOTOPbIE PETUCTPHPYOTCS IBYX31EMEH-
THBIMH 30HJIAMU, COIEPKALTUMH M0 OJHOMY H3JIy4aTesi0 ¥ IPHEMHHKY
(MIT). Ha coeAUHUTENBHBIX My(Tax 3aTyXaHHE BOJIHL] YBEIHIUBACTCA /10
7-9 0F/m, a aMIanTyasl ymenbiuatores Ha 20-30%. DTo npoionpHas BONHA
JIsmba L,, cKOpOCTh PacnpoCTPaHEHHS KOTOPOH COCTABIACT NPUMEPHO
0,9 OT CKOPOCTH NPOIOILHON BOIIHBI B MACCHBE Kelie3a. B repMuHOIOTMH
AKII — BOJIHA 110 KONOHHE.
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2. KonoHHa, 3al1eME@HTHPOBAHHAS HOPMAJILHBIM LIEMEHTOM IJIOTHOCTEIO
1,8-1,9 e/c,-w3, B CJIy4ae CIUIOIIHOIO KOHTAKTa C Hel LEMEHTHOIO KaMHS
HMECT COBCPILUCHHO APYIHEC XapaKTCPpHCTHKH. 3B.TyX3HHe BOJIHBI YBCIH-
uuBaercs 10 35-37 db/m, mia ckBamUHHBIX 1pHOOpoB — 10 30 d5/m (Tak
KaK HEBO3MOJKHA ITepeava Mo KapoTaKHOMY Kabelio JaHHbIX B OONbIIEM
JHMHAMHYECKOM OHana3zoHe). AMIUTHTYIAbl A NBYX3JI€MEHTHBIX 30HIOB,
U3MEPEHHBIC BO BPEMEHHOM NPOMEXKYTKE, IIPUCYIIEM BOJIHE 110 KOJIOHHE,
MHHHManbHbie. CKOPOCTh pacnpoCTpaHeHHs BOJHBI B KOJIOHHE, €ClIM ee
yIaeTcs 3aperucTpPHPOBaTh, OCTAETCA MOCTOSHHOMN.

3. BO3MOXHBI Tak:ke BCE MTPOMEKYTOYHBIE COCTOSHMS, BKJIIOYAs dac-
THYHBIH KOHTAKT LEMEHTHOroO KaMHs ¢ 06cailHOH KOJIOHHOMH.

4. Ilpu ITONHOM 3aTyXaHHH BOJIHBI [10 KOJIOHHE MMOSBIEHHE YCTOHYHBBIX
kosie0aHMH KakoH-TO Ipyroil BOJHBI IIPHIIMCEIBAETCS BOJHE I10 MOpOZeE.
bonee uem B 90% cnydaer Tak OHO M €CTh. JTHM CaMbIM YCTaHaBJIH-
BaeTcs CIUIOIHOM KOHTAaKT HEMCHTHOI'O KaMHs € TOPHBIMH ITOPOJAaMH,
COCTaBIFIOMIUMH CTEHKY CKBaXKHHBI.

Jlokannueie gedexTsl HEMEHTHPOBAHHS KOJOHH, MEHBIIHE JUTMH H3-
MEPHTENIBHBIX 30H/J0B U O0YCJIOBJIEHHBIE OTCYTCTBUEM MEXAHUYECKUX
KOHTAKTOB IEMEHTHOIO KaMHs ¢ 00caJHOH KOJIOHHOH B OrpaHMYEHHOM
UMHTepBane rMyOHH, HAJTHIUEM MYCTOT B IEMEHTHOM KaMHE, IIOXUM
KOHTAKTOM LEMEHTHOIrO KaMHs CO CTECHKOH CKBaXKHHbI, HC MOI'YT OBITE
BeIsBIIEHBl N0 AaHHBIM AKII. Mx Heo0xoaMMo ycTaHaBIMBaThb C MOMO-
UL JIDYTHX H3MEPHTENIbHBIX AKYCTHHYECKMX 30HI0B, B IEPBYIO OUepenb
aKyCTHYECKHMX CKaHEpoB, paboTaruiux Ha OTPAKEHHBIX BOIHAX ¢ Dosiee
BBICOKO#H yacToTo#, yuem AKII.

Takoe nannnnueckoe BOCpUATHE MPODOAEMBbl YCTaHOBHIOCH B [TPOH3-
BOACTBEHHBIX OPTaHH3alMAX B [TOCICAHUE JIeT ABanuarsb. OHOBPEMEHHO
MPOJIOJKATIMCE [IONBITKH YCOBEPIIEHCTBOBAHHS IEPEUHCIISHHBIX TOCTYIA-
TOB. BO3HUKITIO ABa HaIllpapBJICHHWA: OJJHO M3 HHX, HA3BAHHOC UX ABTOpPAaMH
YCIOBHO BOJIHOBOJHOH BepcHel cyllecTBYIOLIECH METOMHKM, CBS3aHO ¢
BeIACHEHHEM (PM3MUECKOH CYIIHOCTH IPOUECCOB, 00YCIaBIHBAIOIINX pac-
IpOCTpaHEeHHE YNPYTroi BOMHBI (ITPOJOJIBHOH) B 00CaKeHHOM CKBaKUHE.
Hcnone3yrorcs NpHHUKHNOBEL KIaccuuyeckod dusuku. JIpyroe Hanpasie-
HHE — MNEPECMOTP CYHIECTRYIOIUMX MPEICTABIEHHH 0 pacnpoCTpaHeHHH
YIPYTMX BOTH B MHOTOCHOWHON cHucTeMe «obcaaHasi KOJIOHHA—TIEMEHT-
HBIH KaMEHb-T'OPHag Mopofa», ONHPAIOMIMICA HA TEOPHI 00pa30BaAHMS
0000NIEHHEIX BOJIH B MHOTOCJIOHHOIT cpene.
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BonHoBasa Bepcua AKL

Csobonnas (He3aneMeHTHPOBaHHAs ) 0o0caaHas KOJIOHHA, OKPYyKeHHasl
C ABYX CTOPOH KHIKOCTBIO, CIIYAKHT BOJTHOBOIOM /ISl YIPYTHX BOJH.
B Heii, kak B CBEpPHYTOH TOHKOH IIJIACTHUHE, PACHPOCTPAHAIOTCA TONBKO
HOPMaJIbHBIC BOIIHBI, OOPa30BaHHBIE OTPAKECHUAMM KOJIeOaHUH BHYTPH
KOJIOHHBI OT €€ CTeHOK. KoJiHuecTBO OTpa)keHHil 3HaYHTENbHO PacTeT ¢
yBEJTHUYEHHEM OTHOIIEHUS 0h/dg, TIe (0 — KpyroBas 4acToTa; /I — TOJIIIH-
H4 IUIACTHHBL, ¢ — CKOPOCTH PacIpOCTPAaHEHHs IIONEPEYHOH BOJIHBI B
BEIECTBE MUIACTHHEI (KOIOHHBI).

ITpu Manuix TONLIMHAX MIACTUHBI (0A/3s << 1, UTO XapakTepHO Aj1d
obcanupix komouH u wacror AKIL]) B Heil BO3MOKHO pacHpoCTpaHEHHE
TOJBLKO ABYX HOPMAJBHBIX BOJIH HYJIEBOTQ MOPAAKA: MPOIOIBHOH W
u3rudgoi. M3rubHas BoJHA HH3KOYAaCTOTHAsA M HU3KOocKopocTHas. Ee
CKOPOCTE HA MOPSAJIKH MEHBIIE CKOPOCTH PacIpoCTPaHeHH NPON0JILHOA
BonHbl, [Tpogonbuas (BonHa JIam0a) HAIIOMHHACT NPOJIOJIBHYIO BOJIIHY B
HeorpaHuueHHoM mpoctpanctse [13]. B Hell npeobnajnaer npoponsHas
KOMIIOHEHTA CMEIIEHHA, HO BCIEACTBUE CBOOOINHBIX TPaHHIl IJIaCTHHBI
MOABIACTCA HeOONBIIOE MONEPEevHOe CMeIlleHue, KOTOpoe B J¢/wh pa3
MeHblIe npoaoisHoro. [1o 3Tol nmpu4HHe (a3oBas CKOPOCTb 9, pacipo-
cTpaHeHus BomaHbl JIamGa (L,) MeHbLIe CKOPOCTH IIPOI0IEHON BOTHEI (3p)
B HEOTPaHHYEHHOM TBEPAOM Tejle U paBHa

9, = 9,\[-1729
(1-c)
roe ¢ — koapuiment Ilyaccona.

3HadeHHs MHTEPBAILHOTO BPEMEHHU, H3MEpEHHbIE Te0hH3HIeCKHMH
npuGopamMu B KOJTOHHAX AuaMeTpoM 127-245 ym, OKpYKEHHBIMH C IBYX
CTOPOH KMIKOCTBIO, paBHbl 183—185 kc/m. 3aTyXaHHe BOJHBI B KOJIOH-
He — 3-5 0b/m.

O6cannas v OypHIbHAsA KOJOHHEI — TOBOJILHO HECOBEPLIEHHBIE BOJI-
HOBOJIbI BCHEACTBUE HAJTHYHSI MHOTOYHCIECHHBIX Pe350OBEIX COEAUHEHHH
(My(T., NEPEeBOJHHUKOR W MD.), COCTUHAIONINX 3B€Hbs KOJIOHHBIL. Tem HE
MEHEee JIOCTAaTOYHO BEICOKHE BOJHOBOJHBIE CBOMCTBA KOJIOHH JIOKA3AHBI
nepenadeii mo OypuabHOil KOJTOHHE B pollecce OypeHns TaHHBIX O 3€HHT-
HOM YIVIE M @3UMYTE CTBOJIA CKBAXXHUHEI ¢ IIyounsl 2500 v [2]. B npenenax
HeOGOoJIbIIUX [1YOHH, IPOTIKEHHOCTHIO B HECKOJIBKO JUTMH 00CaIHBIX TPYO,
KOJIOHHY HECOMHEHHO MOYKHO CYHTATh XOPOLIHMM BOJTHOBOIOM.
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IlemeHTHpOBaHME KOJOHHBI YBEIHYHBAET HMIIEHJAHC BEIIESCTBA B
3aTpyOHOM NIPOCTPAHCTBE MOCIETOBATSIBEHO: XKHIKHH TaMIIOHAKHBIH
pacTBOp, €T0 CXBaThIBAHHE H IEPEX0] B TBEPAOE COCTOsAHME, HAOOD pou-
HOCTH 1[eMEHTHbBIM KaMHeM. COOTBETCTBEHHO INEePEeYHCIEHHBIM 3TaraM
YXyAIIaloTcs BOJHOBOIHEBIE CBOHCTBAa 0OCagHON KOMOHHBI. DHEprus
Bonubl JIam0ba nepeTexaeT W3 KOJOHHEI B IEMEHTHBIH KAMEHb W Janee B
TOPHYH0 MOpPOAY WIH B CICIYIONYIO 00caJHyI0 KOJIOHHY (TeXHHYECKYIO,
KOHIYKTOp, HampaBneHue) [1, 6]. Ha marepnanax AKI] ato orpaxkaercs
YBeJTHYEHHEM 3aTyXaHus (o) BonHEl JIamba B konoHHe. MaKCHMANBHO,
[IPH NMOJTHOM Ha0ope MeMEHTHBIM KaMHeM MPOYHOCTH M ero CILIOUIHOM
KOHTaKTe ¢ 00CaaHOH KOJOHHOMH, OHO nocturaet sHadenus 30 05/u. Cko-
pOcTh pacnpocTpaHeHHs BONHEI JIam0a B KONMOHHE 0CTAETCA MOCTOAHHOM
JIO TeX 1op, MOKa ee elle MOXKHO U3MEPHTD.

DHeprus BOIHBI, yHIEIas H3 KOJIOHHBI, BO30YKIaeT B Opoe (BHELIHeH
KOJIOHHE) YIIPYTHE BONHEI (P 1 S), KOTOphle perucTpupyroTces npubopamu
AKII (puc. 1). CkopocTH pacripocTpaHeHHs BOIH, BO30YKISHHBIX B [IOPOIE
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Puc. 1. XapakTepucTuki ynpyrux BoSH B OTKPbITOM (1) n 06caeHHOM (2) CkBaKUHE:
3-5 — KOHTaKT uemeHTa ¢ 06cagHol KONOHHON U CTEHKOW CKBAXKWHBLI: NMIOTHBIN,
YaCTU4HbLIA, OTCYTCTBYET
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(BHeIIHEH KOJOHHE), PABHBI CKOPOCTSM, U3MEPEHHBIM B HEOOCaXKEHHOH
CKBaKMHE (MJIM BHEIHEH KOJIOHHE) € IIOTPELIHOCTEIO IIPUOOPOB H3MEPEHHS.
[MocnenHee CNYKHT A0KA3aTelIbCTBOM CIUIOLUIHOTO KOHTAKTA LIEMEHTHOTO
KaMHS CO CTEHKOH cKBaKuHbI. @H3HUeCcKoe 00BACHEHHE DTOIO 3aKIHOYAeTCs
B creayiomem. B ofcaxeHHOIl CKBaXKHHE YIIPYTas BOIHA, BO30YK/ICHHAs
M3/TydaTeNieM B AKHIKOCTH, HOCTHTAET (ITOCIe HECKOJIBKHX NIPEIOMICHHIH)
CTEHOK CKBa)KHHBI M PAaCHpOCTPaHIETCs B [1OPOAE MM BIOIL BHEIIHEH
KOJIOHHEL. 3aTeM I0CIIE TEX e MPEeJOMICHUI BOJIHA JOCTHUraeT MPUCMHHUKA
CKBKMHHOIO npubopa, obecneunsas HHGOPMALKIO O CIUIOMIHOCTH KOH-
TAKTOB HA TPAHHIIAX LIEMEHTHOTO KaMH#A C KOJIOHHOH M CTEHKOH CKBAXKHHBI
1160 00 UX OTCYTCTBHH (pa3phiBax CIJIOUIHOCTH KOHTAKTOB, BK/IIOYCHHIX
Iy3LIPLKOB JKMKOCTH HIIM ra3a B IEMEHTE U Ip.).

B MHOTOKOJIOHHBIX KOHCTPYKIIMAX CKBAXKHH IIPH OIaronpHaTHBIX 00-
CTOSTENBECTBAX (BCE KOHTAKTHI LIEMEHTHOrO KaMHs ¢ KOJJOHHAMM 4aCcTHY-
HEIE H CIUIOLIHBIE) yAaeTcsa 3aMKCHPOBAaTh MY(QTHI, KaK OKCTPEMAIbLHBIC
BKJIFOUCHHS B KOTOHHY, OJJHOBPEMEHHO OT HECKOJIBKHX KOIOHH (pHC. 2).
ItoT (AKT CAYKUT OJHWUM W3 JOKA3aTeIbCTB, YTO HAa KOPOTKHX Oazax
u3MepeHni, cpoiicTBeHHHX AKIl, B MHOTOKONOHHBIX KOHCTPYKIHMAX HE
obpasyercs kakas-To o6oOiiennas BonHa. [pyruM noka3arTelbCTBOM
CIYKUT peKo HaGmIONAloIascsl PETHCTPalid YIPYTroil BOJHEL, pacnpo-
CTpaHAIIEHCA B CJI0€ [leMEHTa MEXKAY 00caHOH KOJOHHOH U CTeHKOH
ckBaskuHBI. CunTaeTes, YTO TaKOi TOHKHUI cIIOl, pacTIonoXKeHHbIH cpean
Bollee BHICOKOCKOPOCTHBIX CPEJl, CAYKHT TPAH3HTOM DHEPIHH OT OTHOM
cpenbl K Apyrod jubo ydacTByeT B 0Opa3oBaHun 00OOIIEHHON BOJIHBI.
Ha mpakTHKe ¢e yAanoch 3aperucTpupoBars 30H1aMu anunoi 1,0-1,8 m
B MHTEpBAJe KABEPHBI POTHB IIMHUCTBIX oTnoxkeHuH (puc. 3). Ha da-
3okoppessuHoHHbIX auarpammax (OKJI) Gonee NIMHHBIX 30HI0B OHA HE
IPOSIBIIAETCA BCIIEGACTBHE 3aTyXaHHs B MOPHCTOM LIEMEHTHOM KaMHE.

Jlpyrue noKa3arelbCcTBa OTCYTCTBUS 0000UIEHHOM BOJIHBI HA KOPDOTKHX
fa3ax M3MEpEHHI pUBeCHbBl B KOMMEHTApHAX K pHC. 5.

CrlegoBaTeNbHO, JIBd MOCTYNIATA, 4 HMEHHO MOCTOSHCTBO CKOPOCTH
pacripocTpaHeHus BONHEI JIaM0a B KOJIOHHE M e¢ He3aBUCHMOE pacnpocTpa-
HEHHe B OTHEIBHBEIX KOJOHHAX MHOTOKOIOHHBIX KOHCTPYKUMH, CO3maoT
GnaronpUATHBIE YCJIOBHA Ulsl OLEHKH Ka4eCTBA MX [IEMEHTHPOBaHHA. [List
3TOTO HEOOXOJIMMO CPABHUTE (HaKTUYECKH H3MEPEHHDIE 3HAYCHH ST BPCMCHHU
MpHX0/1a #, BOJHBI K IPHEMHMKY 1715l JII0O0T0 JIBYX3JIEMEHTHOIO 30HIa €
pacueTHBIME 3Ha4eHHUAMH. OHH OYIyT pasHbIMHU JIJIsi KOJIOHH Pa3IHYHOTO
HazHa4eHUsd (KOHAYKTOp, TEXHUYECKHE M DKCILTYaTallHOHHAA KOJIOHHBI),
TAK KaK BKIIOYAIOT ABOMHBIE BPEMEHa paclpoCcTPaHEHHA BOMHBL OT aKycC-
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Puc. 2. ®ukcauma Myt koHaykTopa (K), TexHuueckoit (T) 1 akcnnyaTaLuoHHOM
() KOMOHH Ha hasoKoPPENALMOHHbIX AUarpaMMax, 3aperucTPUPOBaHHLIX MO Mepe
CTPOUTENBLCTBA CKBaXWHbI [6]: B YCNOBUSAX YaCTUYHBIX KOHTAKTOB LIEMEHTHOTO KaMHS
¢ obcagHbIMK KonoHHamMn Ha DKL SKCNNyaTaLMOHHOR 1 TEXHUYECKON KOMOHH XOTS
Gbl 4AaCTUYHO OTpaXaloTeA MyhThl paHee CryLIEHHbLIX KOMOHH

THYECKOro MpeoOpa3oBaTesis K KONOHHE M 00paTHO B CKBAXKHHAX PasHBIX
nuaMeTpoB. HarmsgHo 3Ta omepauus BBINONHAETCH ¢ HCIONB30BaHHEM
DK/ (puc. 4). Ee cnenopano Ol BBECTH B aMTOPHTM [OIYABTOMATHYECKOH
HHTepripeTanuu nasHeix AKII.

OtcyTcTBHE CMTHAIOB MEXIY PACUYETHHIMH 3HAYEHHAMH IS JIBYX
KOJIOHH CBHIETENBECTBYCT O LIEIMKOM 3allOJHEHHOM MCXKTPYOHOM Mpo-
CTPAHCTBE M CIVIOLIHEIX KOHTAKTAX IIEMEHTHOIO KaMHA CO BCEMH BHYT-
PEHHHMH KOIOHHAaMU. Konu4yecTBeHHas OLICHKA KauecTBa [EMEHTHPOBAHMS
BBIIIOJIHACTCS 0 CTAHAAPTHOH METOOMKE C TeM JIMIIL OTIHYHEM, UTO
HAuaaOM BPEMEHHBIX THANA30HOB H3MEPEHUS 3aTyXaHHs BOJIHBI CIYKaT
pacYeTHBIE BPEMEHA,
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Puc. 3. PerucTpaums ynpyroi BONHbI, PACNPOCTPaHAILWEHCH B LLEMEHTHOM KorbLie
mesxay 06cafHON KOMOHHOW U CTEHKOM CKBaWMHbIL: Ly, L, — BOMNHbI INamba B ob6cagp-
HOW KONOHHE U B UEMEeHTHOM KaMmHe; P — npofonbHas BonHa B nopoae

Teopus 06061eHHbIX BONH

OCHOBHBIM MOTHBOM €€ CTOPOHHHKOB CITY’KHT CYIIECTBOBaHHE 0000IIEH-
HO# BOJIHBI, KOTOPas BO3HUKACT B MHOTOCIIOHHOM cpene «obcagHas KOJIOH-
Ha—1[eMEHTHBIH KaMeHb—TopHas mopona». [lepsas nocTynHas HHQOPMAIHsI
06 3Toif BOMIHE NMOSBUIACE B KHHUTE, CTABIIECH HACTONBHOIH /1711 Ire0()H3HKOB,
3aHAMAIONIMXCA HCCIIEMOBAHMAMME CKBAXKHH [4], X0Ta He cTonb NyOonuYHbIe
nanHbie OBUTH H3BECTHBI 3HAYHTENIBHO paHblie [7]. DkclepHMeHTaIbHBIMU
JaHHEIMH YCTaHOBJEHO 00pasoBaHue 0000meHHoH BonHel [4, puc. 55]. B
HHM3KOCKOpoCTHOM paspese (9, = 2600 am/c) ckopocTh ee pacnpoCTpaHeHHsA
W3MeHAeTCS B 3aBHCHMOCTH OT CKOPOCTH BOJIHEL B IIOPOJIE, €CIIH BOJTHOBaA
TOJIIMHA [IEMEHTHOro kamHus He npessiaer 0,1 4/A (rae A — TonmuHa ne-
MEHTHOTO KaMHSI, A — [UTHHA BOJIHBI), 10 CKOPOCTH B KamHe (9, = 3100 m/c)
npu A/\ Gonbmie 5. [I1g aKyCTHYECKOTO KapoTaka NpeBalMpyoilas 4acToTa
CHTHAIOB B Mopojax Onmska K 15 x[y, eciau yactora KonebaHui usnyda-
reneit CKBaKHHHbIX puGopos coctasiser 20-25 xly. Jlnd TakoH 4acTOTEI
BOHOBAS TOJNIIIMHA CIIOSA IIEMEHTHOTO KaMHA cocTaBHT Oonee 1.m (A= 0,2 m;
h > 5k h > 1,0 M), TO ecTh TakoH CIOM JOKEH paccMaTpHUBATBCA KaK
MacCHB, TI0 KOTOPBIM 00bIYHO ITOHHMAIT NOPOJLL.



88

HTB «KapomaxHuk». Buin. 4 (286). 2018

€ NOpoLon

HaCTUYHbBIN

CIIOLLIHOM
OTCYTCTBYET

KOHTaKT LgmeHTa

e
==
| amsvero |
C KOHIYKT.

o
e 22
o & B3
= = =
= T = L,,d
T ZF|° Ll L
x % == | - |
S
"L D
S
(& ]
(=]
o
= b=t
=,
s @
=X
S o
=2F §
= o
£5
gz
o
g
el =
=) L
(=3
i R
» |5 e
3 |s¢e ;
: 22 ¢ Sy
a ;é R i
@ |8 e T 8
= | Do 0
= = X ;
@ =
g% >\"
= - =
& B St e - o ZE
g ¢ AT e S22 8
= = toa b . < wwuivfE g ==
= bl S . —f w=ECG
= -~4od s 9 oo™ =
2 | ‘ =5x2
o { = Sy \H g ?xEo
= OEE X
8 ST
? S S S SN SN SS SN NSSSSSSSSSSSSES
IGHIHEEND ‘
BUTHADLIHOY
— o™ Lo
o I D
1.3 A =GR ;
o P Ve A e L
3 = -1 A~ A
rE. i Vo™
J = I g VPO o ¥ i W P—
W "BHWOA )

(=]
(=
=t

200
300

Pwuc. 4. Onpeueneume KadecTBa UeMeHTUpOBaHWA KOHOYKTOpa Ha pa3HbiX 3Tanax CTPOUTeNnbCTBa CKBaXXKMHbI

(mecTopoxgeHve Kanamkac) [6]: MaMepeHus BbINOMNHEHbI Yepes CYTKU Nocne LeMeHTUpoBaHusa koHayktopa (1)

nocne cnycka W LeMeHTMpoBaHWsa (4epe3 5 CyTOK) XBOCTOBMKA TEXHWYECKON KOMOoHHBI (2) v nocne cnycka v ue-

MeHTUpoBaHua (Yepea 34 AHA) aKcnnyaTauMoHHOW KonMoHHbl (3). CneayeT OTMETWUTL, YTO KavyecTBO KpenneHus

KOHOYKTOpa YNy4llaeTcs cO BpeMeHeM

JucKycCuoHHbIU Kity6 89

OGLIETIPHHATEIM CTAlI0 YTBEPHKIEHHE, YTO B 0OCAKEHHON CKBaXHHE
JMEeT MECTO JHCTIEpCHs CKOPOCTH I'OJIOBHBIX BOJTH: II0 MEPE POCTA YaCTOThI
(COOTBETCTBEHHO M OTHOIIEHUs Ai/A) CKOPOCTH TONOBHBIX BONH H3MEHS-
eTcd OT CKOPOCTH B IOPO/E A0 CKOPOCTH «B obcagke» [3, c. 153; 4]. B
3ABHCHMOCTH OT COCTOSIHHSA KOHTAKTOB Ha IPAHHIIaX LIEMCHTHOTO KaMH ¢
KOJTOHHOM ¥ TIOpoaamMHu 06pa3syiorcs 0000IIeHHBIE BOJIHEI, OXBATHIBAIOIIHE
BCE TP COCTABIISIONIHE «00caIHast KOTOHHA—LIEMEHTHBIH KaMeHb—TOpHas
[OPOa» HITH, ECITH CYNIECTBYHOT KHIKOCTHBIC 3230PhI PATOM € KOJIOHHOH
1160 CTEHKOH CKBAKHHBI, TAphl COCTABIAIONINX «UECMEHTHBIH KaMeHb—
[I0pOsia» M «KOJOHHA—TIEMEHTHBIH KaMEHE» COOTBETCTBEHHO.

Ha yactorax ke 15 k[ y B CITyuae KeCTKOTO M CKONB3ANIETO (HATHYHE
TOHKOTO KOJbIA AKHAKOCTH) KOHTAKTA IEMEHTHOTO KaMHs C KOJIIOHHOH H
#ECTKOTO C OPOJAMH BINAHAE KAMHS Ha PAaclpOCTPaHeHHE 0000MICHHBIX
POIOJIBHOH H MONEPEYHOH BOJH HCUC3AI0MIE MaTIO [3, 4]. CropocTH pac-
nipocTpaHeHns M Ko UIIHEHTBI 33Ty XaHH ofenx BOJH C MOTPEIIHOCTEIO
meHee 1% COOTBETCTBYIOT 3HAUCHHAM, N3MEPCHHBIM B OTKPBITOM CTBOJIE
[4]. B npyrux paGoTax yTOYHSETCsH, YTO STO CHPABEAITHBO TOIBKO LA
A0CTATOYHO JUIMHHBEIX 30HI0B [10]. HacTuyHO 3TO yTBEpXKIACHHE OCHO-
BAHO Ha YOEXICHHM, UTO IPU KCECTKHX KOHTAKTAX KaMHd C KOIIOHHOH M
C TOpHOIi MOPoI0i B 00CanHOM KOIOHHE B IHAaNa3oHe JacToT 0,5-50 xl'y
HOpMallbHas BOJIHA HE PACTIPOCTPAHACTCH, & B [IEPBBIX BCTYILICHHAX pe-
ructpupyercs obodimenHas Boana [4, 10].

HarypHslil 3KCIIEPHMEHT, BBITOIHEHHEIH B CKBAKHHE, CKOpee Mo/
TBEpK/aeT BOJHOBOAHYIO BEPCHIO AKII, uem Teopurw o0OpazoBaHMA
06061eHHbIX BOTH. B npubope, BLINOJIHEHHOM Ha OCHOBE CTAHAApTHOTO
npubopa AKL], B HIKHEH €ro J4acTH 3aKpernieHa BHHHIUIACTOBAA TpyOa,

B KOTOPOH MPUEMHHMK YIPYruxX KonebaHuil COBEpIIACT MOCTYNATEIBHOE
nepemelleHie BHH3—BBepx [12]. PaccTodnue Mexay H3Ty4aTe/siMu TIpH-
Gopa AK — 0,5 u; MAHMMATBHOE PACCTOAHUE MPHEMHMKA OT OIMIKHETO
uzmyuarens — 0,35 m.

WHHUIMHEPOBAHUE ABMIKCHHs TIPUEMHHMKA OCYIIECTBILIETCS MPH 0CTa-
HOBKe CKBaKMHHOTO npubopa. Mtor vccnenoranus — roaorpadsl BOJH,
MPUXOSIIIMX K HEIPEPBHIBHO IBIDKYIIEMYCS IPUEMHHKY (pue. 5). B nus-
KOCKOPOCTHOM paspese (B TaHHOM IPHMEPE CKOPOCTh PacipoCTpaHCHUsA
9p mposonbHOI BoxHBI paBHa 3300 w/c) Ha rogorpabax BbLaenseTca 4
THIa BOMH |5, 6]. B mepBbIX BCTYINICHHAX 3TO BOJHA JIomba L, B 00-
canHOlt kosonHe. Borpeku [4, 10], Ha KOpoTKHX 6a3ax M3MEpPEHUH 3Ta
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Puc. 5. BonHoBble kapTuHbl () 1 rogorpadbl (6) ynpyrux BOMH, MonyYeHHble B
obcaxeHHON ckBaxuHe npvBopoM € U3MEHSIOWMMKUCH ANMHAMU M3MEPUTENbHbLIX
30HA0eB [5]

BonHA BO30ykKaaeTcsa W pacrpocTpaHaeTcs. MHTepBansHoe Bpems Af,
paBHO 184 mwc/m. C ypenudenuem nnuHsl 30H1a MII HATEHCHBHOCTD
KoneDaHuH 3TOH BOJIHBI YMEHBIIAETCS BCIICACTBHE IIEPETOKOB €€ SHEPTHH
B [IEMCHTHBIN KAMEHB | Jajiee B TOPHBIC IIOpobl. BollHa BEIpOxaaeTCsA Ha
yIaJeHHH OT H3nydarels, paBHoM 1,7-1.9 u. Ha takom xe paccTrosnuun
HcyesaeT BoaHa JIamba B ieMeHTHOM KaMHe (pHC. 3).

BTopoii o BpeMeHH NPHX0/1a SBIsSeTCs PooJibHasA (TOJOBHAS) BOTHA
P, pacnipocTpaHsAoLaics B Hopoae. AMIUIHTYIBI €€ IEPBBIX BCTYIIEHHH
3aMeTHO YMEHBIIAIOTCS [I7I 30HA0B JNIHHOM Donee 1,75 m; perucTpupyemsie
CKOPOCTH pPacrpoCTpaHeHus Takke OyayT ymeHbatses (Af, yBenHuH-
Baercs). IIpuunHON 3TOr0 Cy)KUT OTQUILTPOBLIBAHHE HaMbOIEe BHICO-
KOYACTOTHBIX COCTAaBJIAIOIIMX, HO BOBCe He 0000meHue ¢ apyroH, Oonee
HHU3KOCKOPOCTHOH, K TOMY K€ OTCYTCTBYIOILIEH B JAHHOM IPUMEPE BOJTHOM.
Bonna JIsmba L, B konoHHe siBiisieTcs 0osiee BBICOKOCKOPOCTHOM.

Ha (one 3aTyXarouux konedanuii BOMHBI Py IPHCYTCTBYIOT KOJeOaHus
BOJIHEL P, pacTipoCTpaHsioneHcs B skuakocTi. OHH HanboJIee BRICOKOYAC-
TOTHBIE B BOJIHOBOM makeTe (cormacHo [3] HaoOopot). Bonnosoii ¢ppont
BOJIHBI IUTOCKUI U COBMAJIAET € MONEPEYHbBIM CEUEHHEM KOJIBLIEBOIO 3a30pa
MEXTy CTCHKOH CKBaXKHHBI H npudopa. ®azoBas CKOPOCTh BOIHEL P, HE
3aBHCHT OT YACTOTEI H PABHA €€ CKOPOCTH 3, B HEOrpaHHYEeHHOM 00BeMe,
Cnenyer obpaTuTh BHHMAaHHE HAa PABEHCTBO 3HaYeHHUH 3,, U3MEpEHHBIX

JuckyccuoHHbIU Kny6 21

MpPH MaJIoi JUTMHE 30H/1a, KOTOpas HeJ0CTaTOuHa /IS 06pa3oBaHmsl KaKOH-
6o oTpaxkeHHOi BONHBI (puUC. 5, 6, BEIHOCKA B JIEBOM HIXKHEM YIIY),
W 30H10M mmuo# 1,5 m. BonHa Hyneroro nopsjka He XapakTepHa I
BOJIHOBOJAHOIO PacIpoCTpaHeHHs U OBICTPO 3aTyXaeT ¢ pacCTOSHHEM.
Mocneauue Gpa3oBble IMHUK HA PUC. 5, @, 6 NPUHA/INICKAT MHTEHCHBHBIM
KoneOaHuAM HHU3KOYAcTOTHOH BonHBI CTOyHIIM, PAacTIPOCTpPaHsIOMEHCH
BJIOTb TPAHMIIBI HKHKOCTH C TBEP/O# cpenoit (0b6caanol KOJIOHHOH HIH
TOPHBIMM T0POJIaMHU B HeoOCaKeHHOI CKBaXKHHE) B ITPE/IC/IaX OJHOH ATHHbI
BOJIHBI B Ka:kI0# cpese. Eciau ofHa U3 HUX NpejIcTaBneHa KUIKOCTRIO, &
BTOpas — TBEPAOI cpeioH, To 5, < 9y, 3¢, 9p. CKOpOCTH pacnpocTpaHeHHUA,
aAMIUIMTY/Ibl ¥ 3aTYXaHHE DTOH BOJHbI ONPEAETAIOTCA XapaKTePUCTHKAMHU
CMEXHBIX CpeJl, B TOM 4Hcie B TOPHBIX NOPOJIaX — HX MPOHHIAEMOCTEIO.
JTO HH B KOEM Cllyyae He CBA3aHO C HATMYMEM IHAPOIHHAMHYECKOH CBSI3H
nopo ¢ IIOKMAOM B CTBOJIE CKBAXHMHBL. MaTreMaTH4eCcKuM MOIeIHPOBAHH-
eM I0KA3aHO, ITO JH00kIe JHHAMHYECKHE H3MEHCHHS B OKOJIOCKBAXKHHHOM
[POCTPAHCTRE, TTYBHHA KOTOPBIX JOCTHIAET JUTHHBI BOJIHBL, CIIOCOOCTBYIOT
06pa3oBaHHI0 PaAHaIbHOM KOMIOHEHTHI [UIACTOBOIO JIaBICHHUA H MEpe-
pacrpeaenennto QIIOHAA B MPUCKBAXMHHOM npocrtpaHcTee [11].

3aknioueHue

CoBpeMeHHas HIEOIOrUs aKyCTHYECKOH UEMEHTOMETPHH, OCHOBAH-
Has Ha MOCTYIATaX KJIacCUYeckoil (H3MKH, M03BONsET OOBACHATE Oe3
U3IepIKeK MOBE/ICHHE YIPYTHX BOJIH B YCTIOBHO CBOOOIHOM (OKPYKEHHOMU
HKHAKOCTEI) 00cagHoi konoHHe. OHa 3arparuBaeT TAKXKE 3alOJTHEHHE
3aTpy6HOTO NPOCTPAHCTBA LIEMEHTHOH CMECBHIO, €€ CXBaThiBAHHME M Ha-
6op mpounocTH. BonHOBOAHAS BEPCHS, MOJHOCTRIO NpHHALIEKALIAA
KIIACCHYECKOH QH3NKe, CITYKHT AETANBIO, TIO3BOIAIOMEH OHATE GH3UKY
MIPOTEKAKUINX [TPOLECCOB.

CoBpemeHHas Teopus 06o6LIeHHBIX BonH Ga3upyercs Ha (QH3HKe
@penensi-buo. Bee ee 3/1eMEHTHI 10KA3aTEIbCTB BHINIOIHEHBI € TIOMOLIBIO
MATEMaTHYECKOr0 MOISIHPOBAHHMS M MOATBEPIKIAAOTCA pe3y/ibraTaMH
APYTHUX aBTOPOB, MONYYEHHBIMH TAKKE MAaTEeMaTHYCCKUM MOJACIHPO-
pandeM. OHH HE MPOBEPSIHCH B pealibHbIX ycioBusax. BosmoxHo co
BpCMEHEM OHa (TeOopHs) 3aMEHHT KJIACCHUECKYI0 TEOPHIO BO30YKOCHMUSI
v pacmpocTtpanenus yrnpyrux somd. Ho ais atoro Heo6xoaumo moimy-
qUTH YOCIUTCIBHBIE T0KA3ATENbCTBA TIPUHAIEKHOCTH BONHEL CTOYHIH
1 GECKOHEUHOTO KOJIMUECTBA «IICERA0OPENECBCKUX» BOIH K HOPMallbHLIM
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BonHaM [9], usMeHenui ko3GOULHEHTA PACXOXKICHHS BOJIHBI (HABEPHOE,
JI>mba) B KONOHHE KaK B BOJTHOBOJIE [8] M B I1OpoAax B 3aBUCHMOCTH OT
JumHBL 30HAa [10], cyniecTBOBaHHH HEYTOBHMOH NPOIOJBEHOH BOJIHBI
BTOpOTO pojaa B KoylekTopax [3].
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